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Description 
TECHNICAL FIELD 

5 [0001] The present Invention relates to an aluminum alloy heat exchanger resistive to tobacco odor Impregnation. 
In particular, the present invention relates to an aluminum alloy heat exchanger with a coating having a reduced ab- 
sorption of odorous components of tobacco, etc. 

BACKGROUND ART 

10 

[0002] When an aluminum alloy heat exchanger usable as an air conditioner for a motor car is operated, condensed 
water adheres to the surfaces of fins. When the fin surfaces have a low wetting property, the condensed water forms 
water droplets substantially In the form of semispheres on the fin surfaces, or water bridges are fomned between the 
fin surfaces. The semispheric water drops and the water bridges fomn resistance to airflow and other problems, for 

15 example, a reduction In heat exchange efficiency and generation of noise, in the prior art for soh^lng the above-men- 
tioned disadvantages, an organic hydrophilic coating Is usually formed on the surface of the heat exchanger. For ex- 
ample, Japanese Unexamined Patent Publication No. 1-299,877 discloses a coating fomfied from a combination of 
polyvinyl alcohol with a specific water-soluble polymer and a cross-linking agent, Japanese Unexamined Patent Pub- 
lication No. 1 -270,977 discloses use of polyacrytamide resins, Japanese Unexamined Patent Publication No. 6-306,247 

20 discloses copolymerization of spedfic hydrophilic monomers, and Japanese Patent Publication No. 2520308 discloses 
use of organic hydrophilic treating agents comprising carboxymethylcellulose polymers, N-methyloIacrylamide, poly- 
acrylic acid and zirconium compound. 

[0003] It is also known that odorous components contained in the ambient atmospheric air or air contained In the 
heat exchanger are absorbed by the condensed water adhered to the surface of the heat exchanger and are gradually 
^5 accumulated on the heat exchanger surface over time, and then the odorous components are released from the heat 
exchanger surface during operation of the air conditioner, and giving off an offensive odor. 

[0004] As a method for deodorizing the heat exchanger. It is well known to employ activated cart}on. In this method, 
the activated carbon is shaped Into pellets or a honeycomb, and the odorous components in air are at>sorbed in fine 
pores formed In the surface porttons of the shaped activated carbon by diffusion or circulation or ventilation of the 

30 odorous component-carrying air through the heat exchanger. 

[0005] in other deodorizing methods not using the ak>sorptlon procedure, the absori^lng material Is reactivated by an 
electric heating procedure, in this method, an absorising material and a noble metal oxide catalyst are camed on a 
surface of a heating resistor, while the absorbing materia) has a satisfactory absoriaing activity, the absorbing material 
is used for deodorizing purposes at room temperature, and when the absorbing activity of the absorbing material 

35 becomes insuffrclent, the heating resistor is electrically activated to heat the absorbing material to a temperature of 
300''C or more, and to oxidatively decompose the odorous components absorit>ed in the absorbing material, and to 
reactivate the absorbing material. 

[0006] Also, as a technology for acth^ating a heat exchanger surface, Japanese Unexamined Patent Publk^ation No. 
8-296,992 discloses a heat exchanger utilizing a photocatalyst. In this heat exchanger, a mixture of a photocatalyst 
^ with a binder is coated on the surfaces of heat exchanging aluminum fins, an ultraviolet ray lamp is arranged so that 
ultraviolet rays can be In^adiated toward the heat exchanger. When the photocatalyst-containing coatlns are in^diated 
by the ultraviolet rays, the adhesion and accumulation of the odorous components on the heat exchanger surface can 
be reduced. 

[0007] Among the above-mentioned deodorizing methods, the methods using the absorption activity have the fol- 
^ lowing probtenns. When activated carbon is used, the deodorizing activity of the activated carbon decreases with an 
increase in the amount of the absori3ed odorous components, with the activated carbon finally being saturated by the 
absorbed odorous components and ceasing to have deodorizing activity. Sometimes, activated carison saturated by 
the odorous component itself becomes a source of generation of the offensive odor. Also, when the deodorizing material 
Is placed in an air conditioner for practtee, the space vetodty is too high, and thus the time of contact of the odorous 
50 component-containing gas with the deodorizing material is insufficient, the degree of deodorizatlon of the deodorizing 
material per pass of the odorous component-containing gas Is low, and thus the resultant deodorization effect is insuf- 
ficient. To improve the above-mentioned method, it is necessary to decrease the space velocity and to increase the 
deodorizing activity. However, to satisfy this requirement, the absoriding material and a certain canier for the absort)ing 
material must be fomned Into a large-scale hon^comb, and this causes the cost of the absorbing material to increase. 
55 [0008] In the deodorizing method in which the absorbing material is reactivated by electrical heating, replacement 
of the absorbing material is not necessary. However, for the purpose of reactivation, the at)sorbing material must be 
heated to a temperature of about SOO^'C or more, which may cause the absorbing material to be unnecessarily heated 
to a high temperature and the environs of the absorbing material to become dangerous. 
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[0009] When the photocatalyst as disclosed in Japanese Unexamined Patent Pubiication No. 8-296,992 Is employed, 
the necessary ultraviolet ray lamps cause the method cost to increase, and a new problem in that Intermediate de- 
composition products of the odorous components produced in the presence of the photocatalyst may be a source of 
offensive odor. 

5 

DISCLOSURE OF THE INVE^f^lON 

[0010] An object of the present invention is to provide an aluminum alloy heat exchanger resistive to impregnation 
of tobacco odor or other odorous components, to solve the above-mentioned problems of the prior art. 

10 [001 1] The inventors of the present invention conducted extensive research in order to find solutions for the above- 
mentioned problems, and as a result, found that the amount of an odorous component such as tobacco odor absorbed 
in the surface of a heat exchanger can be significantiy reduced by coating the surface of the heat exchanger with a 
coating layer comprising (A) at least are organic compound selected from chttosan and derivatives thereof and (B) at 
least one organic compound having at least two cart>oxyl groups per molecule of the compound, the total solid amount 

IS (A) + (B) of the organic compound component (A) and the organic component (B) being 20% by mass, based on the 
total amount by mass of the coating layer. 

[0012] In the aluminum alloy heat-exchanger of the present Invention, which Is resistive to Impregnation of tobacco 
odor, the chitosan derivatives are preferably selected from gtycerylated chrtosan. 

[0013] In addition, the carfooxylic compound is preferably selected from oxalic acid, malonic acid, maleic acid, fumaric 
20 acid, succinic acid, malic acid, tartaric add, citric acid, phthalic acids, itaconic acid, mellrtic acid, trimellltic acid, trimesic 
acid, pyromelliticacid, naphthalenetetracart>oxyilcacid, propanedicarboxylic acid, butanedicarboxylicacid, pentanedl- 
cartxM^ic add, hexanedicart>oxylic acid, heptanedicart)oxyiic add, butanetricarboxylic acid, butanetetracart>oxylic ac- 
id, cyclohexanetetracartMxyllc add, hexanetricarbbxyiic acid, acrylic add polymers, methacryllc add polymers and 
acrylic add-methacrylic add copolymers. 
25 [0014] Further, the component (A) and the component (B) are preferably present In a solid mass ratio (A)/(B) of 3:1 
to 1:3. 

BRIEF DESCRIPTION OF THE DRAWINGS 
30 [0015] 

Fig. 1 is an explanatory front view of a apparatus for testing an absorption of odorous contponents of tobacco by 
a coated fin of heat exchanger, and 

Fig. 2 is an explanatory front view of a GC-MS analyser for evaporized sutxstances. 

35 

BEST MODE OF CARRYING OUT THE INVENTION 

[001 6] The aluminum alloy heat exchanger of the present invention comprises a base body made from an aluminum 
alloy usable for the heat exchanger, and an organic hydrophilic coating layer fonmed on at least a portion of the surface 

40 of the heat exchanger base body and comprising a component (A) comprising at least one chitosan compound selected 
from chitosan and derivatives thereof and a component (B) comprising at least one carboxylic compound having two 
or more carboxyl groups per molecule of the compound, the total solid amount of the components (A) and (B) being 
20% by mass or more, based on the total mass amount of the organic hydrophilic coating layer. The aluminum alloy 
heat exchanger exhibit a signiftcantty reduced at)sorption of odorous components of tobacco and other odorous ma- 

45 terials. 

[0017] The chitosan compound usable as the component (A) of the coating layer is selected from chitosan and 
derivatives thereof. Chitosan is produced by deacetylating chrtin (P-1,4-poly(N-acetyl-D-glucosamine)) which is a 
polysaccharide compound, namely p(1 -A) t)onded N-acetyl-p-D-glucosamine. The chitosan derivatives are preferably 
selected from gtycerylated chitosans. The glycerylated chitosans preferably have a degree of glycerylation of 2:1 to 1 : 
50 2. The glucerylated chitosans are preferably employed to assuredly impart high hydrophilicity to the coating layer 
[0018] The carboxylic compound for the component (B) must be reactive with the chitosan compound of the com- 
ponent (A) having amino groups or hydroxy! groups to cross-link the chitosan compound molecules therethrough and 
to provide a water resistant cross-linked molecular networic structure In the coating layer. 

[0019] The carboxylic compound for the component (B) must have two or wore carboxylk: groups and is preferably 

55 selected from, for example, oxalic acid, malonic acid, maleic acid, humaric acid, succinic acid, malk: acid, tartaric acid, 
citric acid, phthalic acids, itaconte acid, mellitic acid, trimellltic add, trimeric acid, pymmellitic acid, naphthalenetet- 
racart>oxylk: add, propanedicarboxylic add, butanedtearboxylte acid, pentanedicarboxylic acid, hexanedlcarboxylic 
add, heptanedtoarboxyllc add, butanetricarboxylic add, butanetetracari30xylic add, cyclohexanetetracarboxylic acid. 
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hexanetricarfooxylic acid, acrylic polymers, methacrylic acid polymers and acrylic acid-methacrylic acid copolymers. 
To assuredly impart a h^h hydrophilidty to the coating layer, citric add which has polar groups in addition to the carboxyl 
group and mellitic acid having a large number of carboxyl groups are preferably employed. 
[0020] In the heat exchanger of the present invention, the coating layer formed on at least a portion of the base body 
5 of the heat exchanger must have a total solid content of the components (A) and (B) of 20% by mass or more based 
on the total mass amount of the coating layer. If the total solid content ((A) (B)) is less than 20% by mass, the reduction 
effect of the resultant coating layer on the absorption of the odorous components of tobacco and other odorous materials 
is unsatisfactory. 

[0021] Also, with respect to the contents of the components (A) and (B) in the coating layer, preferably the ratio (A) 
10 /(B) in the content by mass of the component (A) to the component (B) is in the range of from 3:1 to 1 :3, The ratio (A) 
/(B) in the range of from 3:1 to 1 :3 is preferable to obtain the coating layer having a satisfactory water resistance. 
[0022] Optionally, the organic hydrophillc coating layer further comprises a surfactant or a hydrophllic polymer to 
enhance the hydrophilicity of the coating layer, and/or an antibacterial agent and/or antlfungus agent, to prevent pro- 
liferation of bacteria and fungi. 

IS [0023] Also, optionally, for purpose of enhancing the reduction effect of the coating layer on the absorption or im- 
pregnation of odorous components of tobacco or other odorous materials, or of reducing the odor of the coating layer 
per se, a deodorizer can be contained in the coating layer, as long as the purpose of the present Invention can be 
attained. 

[0024] The method of fonning the organic hydrophllictc coating layer on the surface of the base body of the heat 

20 exchanger will be explained below. 

[0025] The surface of the base body of the heat exchanger is cleaned with a solvent-type cleaning agent or alkaline 
or add type aqueous detergent If the base body surface is dean, the deaning procedure may be omitted. The dean 
surface of the base body of the heat exchanger is optionally ground-treated with a known chromate^reating agent, 
iron phosphate-coating liquid, zinc phosphate-treating liquid, titanium or zirconium-containing treating liquid or an or- 

25 ganic coating liqukl to enhance corrosion resistance and/or coating layer-adhesion of the base body surface. Then, 
the base body surface is coated with a coating liquid for forming the organic hydrophilk^ coating layer, by a spraying, 
dipping, roll-coating, or shower-coating method, and the coated coating liquid layer is dried to fomn the coating layer. 
The dry coating layer is preferably in an amount of 0.05 to 5 g/m^, more preferably 0.1 to 2.0 g/m^. if the amount of 
the coating layer is less than 0.05 gfrr^, the resultant coating layer exhibits an unsatisfactory reduction effect In odorous 

30 component-absorption or impregnation of tobacco or other odorous materials and insuff k:ient hydrophilk»ty. If the coat- 
ing layer amount is more than 5 gfrr^, it is drffteult to uniformly fonn the coating layer. 

EXAMPLES 

35 [0026] The present invention will be further explained by the following examples. 

[0027] In the examples and comparative examples, the following procedures were carried out. 

(1) Cleaning and ground treatment of base material of heat exchanger 

40 [0028] An aluminum alloy base body for heat exchanger was immersed in an aqueous deaning liquid containing 30 
g/liter of an weak alkaline degreasing agent (trademark: Finecleaner 315, made by Nihon Parkerizing Co.) and kept 
at a temperature of 60*'C for 90 seconds, to remove stains on the base body surface, and rinsed with city water for 30 
minutes. Then the surface-cleaned base body was Immersed in a chromate treating liquid containing 72 g/liter of 
chrome add<:hromating agent (trademaric: Alchrom 713, made of Nihon Partcerizing Co.) and kept at a temperature 

45 of 50**C for 60 seconds, and then rinsed with city water for 30 seconds, to form an undercoat layer on the base body. 

(2) Fomiation of organk: hydrophillc coating layer 

[0029] The under-coated aluminum alloy base body of the heat exchanger was coated with an organic hydrophilte 
50 coating layer by the procedures as described in each of the following examples and comparative examples. 

[0030] In all of the examples and comparative examples, the contents of components in the compositions for the 
coating layer are based on solid nnass. 

Example 1 

55 

[0031] The undercoated aluminum alloy base body for the heat exchanger was immersed in a coating liquid having 
the composition shown below at room temperature for 30 seconds, and the resultant coating liquid layer on the base 
body surface was dried and heat treated in an electric oven at a temperature of 145'*C for 30 minutes, to form a 
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hydrophilic coating layer. 



Coating liquid composition 


Glycerylated chitosan (degree of glycerylation: 1 .3) 


6.0 g/liter 


Citric acid (First grade) 


6.0 g/liter 


Water 


Balance 



Example 2 

10 

[0032] The undercoated aluminum alloy base body for the heat exchanger was immersed in a coating liquid having 
the composition shown below at room temperature for 30 seconds, and the resultant coating liquid layer on the base 
body surface was dried and heat treated in an electric oven kept at a tennperatura of 1 BO^'C for 30 minutes, to fomi a 
hydrophilic coating layer. 

15 



Coating liquid composition 


Glycerylated chitosan (degree of glycerylation: 1.1) 


3.0 g/liter 


Citric acid (First grade) 


5.0 g/liter 


Polyethylene glycol (Molecular weight: about 20.000) 


3.0 g/liter 


Surfactant (Nonylphenyl-(EO)2o addition product) 


1 .0 g/Iiter 


Water 


Balance 



Example 3 

25 

[0033] The undercoated aluminum alloy base body for the heat exchanger was immersed in a coating liquid having 
the composition shown below at room tennperature for 30 seconds, and the resultant coating liquid layer on the base 
body surface was dried and heat treated in an electric oven at a temperature of 145°C for 30 minutes, to fonn a 
hydrophilic coating layer 

30 



Coating liquid composition 


Chitosan 


3.0 g/liter 


Mellrtic add 


4.0 g/liter 


Polyacrylamide (MW: about 25.000) 


4.0 g/llter 


1 ,2-l)enzoisothiazoline-3-one 


I.Og/llter 


Water 


Balance 



Comparative Example 1 

[0034] The undercoated aluminum alloy base body for the heat exchanger was immersed in a coating liquid having 
the composition shown below at rooni temperature for 30 seconds, and the resultant coating liquid layer on the base 
body surface was dried and heat treated in an electric oven at a temperature of 145''C for 30 minutes, to form a 
hydrophilic coating layer. 





Coating liquid composition 




Hydroxypropylceltulose 


8.0 g/liter 




Citric acid (First grade) 


6.0 g/liter 


50 


Water 


Balance 



Comparative Example 2 



[0035] The undercoated aluminum alloy base body for the heat exchanger was bnmersed in a coating liquid having 
the composition shown below at room temperature for 30 seconds, and the resultant coating liquid layer on the base 
body suriace was dried and heat treated in an electric oven at a temperature of 145''C for 30 minutes, to fomn a 
hydrophilic coating layer. 
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Coating liquid composition 


Chltosan 


6.0 goiter 


Phosphoric acid (Rrst grade) 


6.0 g/lrter 


Water 


Balance 



Comparative Example 3 

10 [0036] The undercoated aluminum alloy base body for the heat exchanger was immersed In a coating liquid having 
the composition shown below at room temperature for 30 seconds, and the resultant coating liquid layer on the base 
body surface was dried and heat treated In an electric oven at a temperature of 145*'C for 30 minutes, to fomfi a 
hydrophillc coating layer. 



15 


Coating liquid composition 




Glycerylated chitosan (degree of glycerylatlon: 1 .3) 


1 .0 g/liter 




Meliitic acid (First grade) 


I.Og/liter 




Hydroxypropylcellulose 


10.0 g/llter 


20 


Water 


Balance 



Comparative Example 4 



[0037] The undercoated aluminum alloy base body for the heat exchanger was immersed in a coating liquid having 
25 the composition shown below at room temperature for 30 seconds, and the resultant coating liquid layer on the base 
body surface was dried and heat treated in an electric oven at a temperature of 145*'C for po minutes, to form a 
hydrophillc coating layer. 



Coating liquid composition 


Glycerylated chltosan (degree of glycerylatlon: 1 .3) 


6.0 g/llter 


Acetic add (Rrst grade) 


6.0 g/liter 


Water 


Balance 



35 Comparative Example 5 

[0038] The same aluminum alloy base body of heat exchanger as used in Example 1 was coated by the following 
procedures as disclosed In Japanese Unexamined Patent Publication No. 9-1 4889, Example 1 , to form a coating layer. 
[0039] A base body made of an aluminum alloy for a heat exchanger was immersed In an aqueous solution of 30 gf 

40 liter of a weak allcaline degreasing agent (trademark: Finecleaner 315, made by Nihon Parkerizing Co.) kept at a 
temperature of eo^'C for 50 seconds to renriove staining material such as greasy materials on the surface, and rinsed 
with city water for 30 seconds. Then, the cleaned base body was immersed in an aqueous treating liquid containing 
72 g/liter of chromic add-chromating agent (trademark: Alchrom 713, made by Nihon Parkerizing Co.) and kept at a 
temperature of 50**C for 60 seconds, and rinsed with dty water for 30 seconds, to form a first protecting layer on the 

45 base body surface. 

[0040] The first coating layer surface of the base body was immersed in an aqueous treating liquid containing 1 00 
parts by mass of polyacrylamide (made by Dalichi Kogyoseiyaku K.K.), 110 parts by mass of polyvinylsulfonic acid 
(made by Nihon Shokubai K.K.), 40 parts by mass of a nonionic water-soluble nylon having potyethyleneoxide groups 
in molecularskeleton thereof (made by Toray K.K.) and 1 0 parts by mass of a cross-linking agent consisting of chromium 
50 biphosphate, at a temperature of 25**C for 30 seconds, and the treating liquid layer on the base body surface was 
subjected to an air blow treatment, and then dried and heat treated in a hot air drcutation dryer at a temperature of 
140**C for 20 minutes, to fomn a second protecting layer. 

Tests and evaluations 

55 

[0041] The heat exchangers obtained in each of Examples 1 to 3 and Comparative Examples 1 to 5 were subjected 
to the following tests and evaluations. 
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(1) Absorption or impregnation of odorous components of tobacco 

[0042] A testing apparatus shown in Figs. 1 and 2 for absorption or impregnation of odorous components of tobacco 
was employed. 

5 [0043] AsshownlnFig. 1,thetestlngapparatushasabell-shapedglass1 containerforcontainingthereinsp^^ 

2a, 2b. and 2c, a smoking cylinder 5 containing therein a cigarette 4 and having an outlet 5a connected to the bell- 
shaped container 1 through a conduit 1a and an inlet 5b, and a flow meter 3 connected to the inlet 5b of the smoking 
cylinder 5 through a conduit 3a, and a fresh air-supply conduit 6 connected to the smoking cylinder 5. 
[0044] Generally, one or more specimens are contained in the bell-shaped container 1, and air Is blown into the 

10 smoking cylinder 5 at a predetermined flow rate through the conduit 6 and flow meter 3, conduit 3a and inlet 5b, to 
smoke the cigarette 4. The resultant smoke containing odorous components of tobacco is blown into the container 1 
through the outlet 5a and conduit 1 a. The odorous components are absorbed by or Impregnated in the specimen, and 
the remaining smoke is removed from the container through an outlet 1 b. 

[0045] The specimen is placed in a GOMS analyzer as shown in Fig. 2, and an amount of evaporated substance 

15 from the specimen is measured by GC-MS analysis. 

[0046] In this test, coated fins 2a of Examples 1 to 3, coated fins 2b of Comparative Examples 1 to 4 and a coated 
fin 2c of Comparative Example 5, in total 8 coated fins, were placed in the bell-shaped container, and exposed to 
tobacco smoke, in the manner as described above, until the cigarette was used up. Each of the specimens 2a, 2b and 
2c was placed in a GC-MO analyzer 7 having an opening 7a as shown in Fig. 2, and subjected to GC-MO analysis. 

20 The odorous component-absorption or impregnation of each specimen was represented by the amount of the substance 
evaporated from the specimen. Also, the amount of the substance evaporated from specimen 2c (Comparative Example 
5) was represented as 1 .0, as standard, and the evaporation amounts of other specimens 2a and 2b were represented 
by values relative to that of the specimen 2c. The results are shown in Table 1 . 

25 (2) Initial hydrophilidty 

[0047] The contact angle of each specimen (coated fin) with water was measured by using a FACE contact angle 
meter (Model CA-P, made by Kyowa Kaimenkagaku K.K.). The results are shown in Table 1 . 

30 (3) Durability of hydropihilk^ily 

[0048] Each specimen (coated fin) was immersed in a water stream at room temperature for 72 hours, and then the 
contact angle of each specimen with water was measured by using the above-mentioned contact angle meter. The 
results are shown in Table 1 . 



Table 1 



40 



45 



50 



Item 
Exanqple No. 


Total solid content 
of components (A) 
and (B) in coating 
layer 

(% by solid mass) 


Absorption (or 
impregnation) of 
odorous components 
of tobacco 


Contac 
with V 
(de< 


:t angle 

fater 

?rees) 


Initial 


After 

duration 

treatment 


Example 


1 


100.0 


0.41 


7 


21 


2 


66.7 


0.55 


5 


17 


3 


58.3 


0.76 


9 


25 


CoiDparat.ive 
Example 


1 




1.38 


32 


41 


2 




0.95 


7 


68 


3 


16.7 


1.07 


14 


43 


4 




0.93 


4 


62 


5 




1.00**> 


6 


20 



Note: (*) Standard 

' [0049] When the at)sorption or impregnation of the odorous components of tobacco in the coated fin of Comparative 
Example 5 according to a conventional art is represented as 1 .0, the odorous component absorptions of the coated 
fins according to the present invention were 0.41 in Example 1, 0.55 in Example 2 and 0.76 in Example 4. In other 
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words, the coated heat exchangers of the present invention had a high resistance to absorption or impregnation of the 
odorous connponents of tobacco and exhibited high initial hydrophilldty and high durability of hydrophilicity. 
[0050] Compared with Examples 1 to 3 according to the present invention, In Comparative Example 1 , the coating 
layer contained no component (A) and exhibited a high Bt)sorption of tobacco odorous components of 1 .38, which is 
5 higher than that of Comparative Example 5, and low hydrophilicity. 

[0051] In Comparative Example 2, the coating layer contained no component (B) and was soluble in water. Thus, 
while the resistance to absorption of tobacco odorous components was h^her than that of Comparative Example 5, 
the durability of hydrophilicity of the coated heat exchanger was very poor. 

[0052] In Comparative Example 3, the total content of the components (A) and (B) was less than 20% by mass, 
10 based on the total mass of the coating layer, and the resistance of the coating layer to the absorption of tobacco odorous 
components was low. 

[0053] In Conrtparath/a Example 4, the carboxylic compound in component (8) had only one carboxyl group per 
molecule thereof, and the properties of the resultant coating layer were similar to those of Comparative Example 2. 
[0054] Comparative Example 5 was carried out to provide a conventional coated heat exchanger as a standard. 
15 [0055] As is clear from the at>ove description, the aluminum alloy heat exchanger according to the present Invention, 
in which the surface of the base body is coated with a specific coating layer, exhibits a significantly reduced absorption 
of odorous substances, for example, odorous components of tobacco, and high hydrophilldty and high durability of 
hydrophilicity. 

20 

Claims 

1 . An aluminum alloy heat exchanger resisth^e to impregnation of tobacco odor comprising a base body of an alumi- 
num alloy heat exchanger and an organic hydrophilic coating layer fonmed on at least a portion of the surface of 
25 the heat exchanger base body, 

the organic hydrophilic coating layer comprising 

a component (A) comprising at least one chitosan compound selected from chitosan and derivatives thereof, 
and 

30 a component (B) comprising at least one carboxylic compound having two or more carboxyl groups per mol- 

ecule thereof, and 

the component (A) and the component (B) being present in a total solid amount of 20% by mass or more, 
based on the total amount by mass of the organic hydrophilic coating layer. 

35 2. The aluminum alloy heat exchanger resistive to Impregnation of tobacco odor as claimed in daim 1 , wherein the 
chitosan derivatives are selected from glycerylated chitosans. 

3. The aluminum alloy heat-exchanger resistive to impregnation of tobacco odor as daimed in claim 1 , wherein the 
carboxylic compound Is selected from oxalic add, malonic add, maleic add, fumaric add, sucdnic add, malic 

40 acid, tartaric acid, dtric acid, phthalic adds, itaconk: acid, mellltic acid, trimellltic add, trimesic acid, pyromellitic 

acid, naphthaienetetracarboxylicacld, propanedicarboxylicacid, butanedicarboxylic acid, pentanedicarboxylic ac- 
id, hexanedlcariaoxylic acid, heptanedicarboxylic acid, butanetricarboxylic add, butanetetracarboxyiic add, cy- 
dohexanetetracarboxylic add, hexanetricart)oxylic acid, acrylic acid polynners, methacrylic acid polymers and 
acrylic add-methacrylic add copolymers. 

45 

4. The aluminum alloy heat-exchanger resistive to impregnation of tobacco odor as daimed in claim 1 , wherein the 
component (A) and the component (B) are present in a solid mass ratio (Ay(B) of 3:1 to 1 :3. 

5. An aluminium alloy heat-exchanger resistive to impregnation of tobacco odor as daimed in any of daims 1 to 4, 
so wherein the hydrophilic coating layer comprises a surfactant or a hydrophilic polymer to enhance the hydrophilldty 

of the coating layer. 

6. An aluminium alloy heat-exchanger resistive to impregnation of tobacco odor as daimed in any of claims 1 to 5, 
wherein the hydrophilic coating layer comprises an antibaderial agent and^or antifungus agent, to prevent prolif- 

55 oration of bacteria and/or fungi. 

7. An aluminium alloy heat-exchanger resistive to impregnation of tobacco odor as daimed in any of daims 1 to 6, 
wherein the hydrophilic coating layer comprises a deodorizer. 
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Use of an organic hydrophilic coating layer to improve the resistance of an aiuminium ailoy to the impregnation of 
odorous materials, the organic hydrophilic coating layer comprising 

a component (A) comprising at least one chitosan compound selected from chitosan and derivatives thereof, 
and 

a component (B) comprising at least one carfooxylic compound having two or more cart)oxyl groups per mol- 
ecule thereof, and 

the component (A) and the component (B) being present in a total solid amount of 20% by mass or more, 
based on the total amount by mass of the organic hydrophilic coating layer 
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